
Making Buildings Airtight

April 25th 2019 Surrey Builder Breakfast & Forum

James Bourget, ABET, RRO, CPHT & James Higgins, AScT

Building Science Inc.



Outline
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ÅDetails 

ÅConstruction and Quality Control

ÅExamples & Hands-on Training
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Step Code Metrics

ACH % < REF TEDI

Airtightness Equipment & Systems Building Enclosure

MEUI

Performance Based
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Step Code Metrics
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Airtightness

*Measured as Air Leakage Rate in Air Changes per Hour (ACH50) 
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Step Code Airtightness

ACH

Airtightness

ACH50

?

Air Leakage Rate

ACH50

ACH50

ACH50

6



Step Code Airtightness

ACH

Airtightness
Å Testing is always required
Å Two compliance paths:

1. The EnerGuideRating System (ERS) reference 
house uses 2.5 ACH50. This target must be met, 
unless other offsetting energy performance 
improvements are achieved. The ERS building 
energy model must always include the as-built 
airtightness. 

2. The 9.36.5 reference house also uses 2.5 ACH50 as 
its baseline reference air leakage rate. However...

OR
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Step 1 Part 9 Airtightness



Step Code Airtightness
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ÅStep Code Compliance Report notes 
the proposed building airtightness 
and pathway

ÅSubmitted as part of the BP 
application, filled out by Energy 
Advisor

ÅPre-Construction & As-Built report 
required



Working with an Energy Advisor
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Working with an Energy Advisor

ÅGet them involved as early as possible

ÅAsk questions:
ÅExperience hitting target airtightness?

ÅGood trade-off options?

ÅAirtightness testing schedule?

ÅTrack all design decisions/iterations to avoid confusion/delay 
or risk not hitting targets (2.5 or 3.5 or 4.5 ACH?)

ÅKeep clear list of most up-to-date model inputs
ÅR-values/U-values, airtightness, heating/cooling, hot water, window, 

ventilation
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Working with Energy Advisor ɒExample Models
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Reference House (Target)

Å9.36.5 compliant

Å2.5 ACH

ÅStandard code-minimum 
insulation/windows

ÅFurnace heating

ÅHot water tank

ÅNo HRV



Working with Energy Advisor ɒExample Models
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Example 1: Less Airtight

Å3.5 ACH

ÅR-22 effective walls or an HRV
required to meet Step 1



Working with Energy Advisor ɒExample Models
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Example 2: Even Less Airtight

Å4.5 ACH

ÅR-28 effective walls or an HRV + 
better windows required to meet 
Step 1



What is an Air Barrier?
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What is an Air Barrier?

Components

Materials

Accessories

Air Barrier System &

Whole-Building Airtightness
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Four Principles of the Air Barrier:

#1: Air Impermeable

ÅMaterial, Assembly, and Whole Building!

16



#2: Continuous

Four Principles of the Air Barrier:
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#3: Durable

Four Principles of the Air Barrier:
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#4: Stiff and Strong

Four Principles of the Air Barrier:
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